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SUPPLEMENTARY TABLE AND FIGURE LEGENDS 
Supplementary Figure 1. BADGE was used to find differentially expressed genes 
between young and old male vastus lateralis samples. The heatmaps show the selected 
differentially expressed genes from a healthy aging dataset GSE362 (left) and a mildly 
sarcopenic dataset GSE1428 (right).  Blue represents higher relative expression, and 
yellow represents lower relative expression. 
Supplemental figure S2. Heatmap with unsupervised clustering of the 10 gene profile 
in young, HIV intermediate age, and older subjects using GSE362.  We used CAGED to 
cluster samples (shown as rows of the heatmap) based on the 10 gene muscle aging 
profile (columns of the heatmap). The cluster analysis used a model based procedure 
that assigns samples to the same cluster if their merging increases the posterior 
probability of the model. Numbers attached to the branches of the dendrogram represent 
the posterior odds of the model that merges the branches versus the model that does 
not. The analysis shows that HIV samples clusters with old from GSE362 based on 
expression levels of the ten gene muscle aging profile.  Green represents higher than 
average expression, and red lower than average expression. 
Supplemental figure S3. Heatmap with unsupervised clustering of Young (20-30 years 
old), Intermediate (40-50 years old), and Old (70-80 years old) healthy subjects from the 
healthy uninfected data set.    
Supplementary Figure S4. Heat map confirmation displaying the relative expression of 
the ten gene muscle aging profile comparing ten 20-29 year olds to ten 70-80 year olds 
from the supplemental healthy dataset in a supervised manner. The intensity of each 
block represents higher relative expression (green) or lower relative expression (red). 
Supplementary Table S1. Significantly differentially expressed genes in GSE362 and 
GSE1428 have similar GO terms as represented by their EASE score. 
Supplementary Table S2.  The ten gene muscle aging profile compared with muscle 
disease expression in several muscle diseases using the PEPR data repository 
(pepr.cnmcresearch.org/).   
Supplemental Table S3. Genes that were differentially expressed in muscle between 
young and old in GSE1428 mild sarcopenic dataset.  
Supplemental Table S4. Genes that were differentially expressed in muscle between 
young and old in the GSE362 healthy aging dataset.  
 
SUPPLEMENTAL METHODS 
HIV subject characteristics. HIV-positive men, 30-55 (average age = 43 years of age), 
with documented weight loss within the previous 6 months of between 5 and 15% of 
body weight or an actual body mass index (BMI) at screening of between 17 and 20 
(equivalent to 85–95% of the lower limit of ideal weight); an energy intake in excess of 
80% of the recommended dietary allowance; on stable and potent antiretroviral therapy 
for at least 12 wk or not starting antiretroviral therapy in the next 4 months; CD4 cell 
count greater than 50/mm3 and HIV copy number less than 10,000 copies/ml (less than 
400 in six of nine subjects); and able and willing to provide informed consent and comply 
with the protocol. Expression profiles in this study are from the vastus lateralis and 
represent unpublished baseline profiles of a previously study evaluating androgen 
supplementation compared with placebo, as described in [16]. 
GEO362 and GEO1428. Datasets from GEO series 362 and 1428, representing normal 
human de-identified datasets that were downloaded and compared with our HIV+ 
muscle biopsy expression datasets obtained from our banked specimens.  
GSE1428. This series includes the global gene expression profile of the vastus lateralis 
muscle for 10 young (19- 25 years old) and 12 older (70-80 years old) male subjects. 
The data are described in [8].  
GSE362. This series includes expression profiles from vastus lateralis biopsies that were 
obtained from healthy subjects, 7 young adults (20-29 yr old) and 8 older (65-75 yr old). 
The data are described in [14]. 
Data Processing. All expression data was globally scaled to a per sample mean of 500. 
Probes with more than 80% absent were removed from GSE1428 and GSE362 based 
on the per sample median.  Only probes in GSE362 and GSE1428 with at least one 
sample intensity above the median for each respective set were considered for analysis 
using BADGE.  As a result, a total of 9872 probes from GSE362 and 11016 probes from 
GSE1428 were included in our analysis.  BADGE uses a model-averaging approach to 
identify probe sets with different expression in two biological conditions and scores the 
evidence of differential expression by the posterior probability that the fold change of 
expression is greater than 1 or smaller than 1. Extreme posterior probabilities provide 
evidence of differential expression.  Once differential expression was determined for 
GSE362 and GSE1428 using BADGE, leave-one-out cross validation achieved an 
accuracy of 93.33% for GSE362 and 95.45% for GSE1428.  All supervised heatmaps 
containing the musculoskeletal aging profile were generated in R using HeatPlus and 
hierarchical clustering.	  	   
Cluster Analysis. We used a Bayesian model based cluster analysis of the 10 gene 
muscle aging profile. This cluster method  was implemented in the program CAGED 
(Cluster Analysis of Gene Expression Dynamics)[12]. CAGED was also used to 
generate the unsupervised clustered heatmaps.  
Muscle Homogeneate Preparation. Briefly, gastrocnemius muscle biopsy samples 
were cleaned of all fat and connective tissue and cut into smaller pieces. Specimens 
were then homogenized in RIPA buffer (25mM Tris pH7.6, 150mM NaCl, 1% NP-40, 1% 
sodium deoxycholate, 0.1% SDS) with complete mini protease inhibitor tablets added 
(Roche). Homogenates were centrifuged at 21,000g for 15 minutes to pellet insoluble 
matter.  Protein concentrations were determined using the BCA reagent (Pierce) and 
stored at -80C until use. 
Cell Culture. Skeletal muscle precursor cells were obtained from Cook Myosite 
(Pittsburgh, PA).  They were cultured using Dulbecco’s Minimal Essential Media 
(DMEM) (Invitrogen) containing Fetal Bovine Serum (Invitrogen) at 10% and penicillin 
and streptomycin at 1% (Invitrogen).  They were differentiated on matrigel coated plates 
in Opti-MEM (Invitrogen) supplemented with 1% penicillin and streptomycin for five days 
to promote differentiation based on myotube formation.  
RNA isolation. Briefly, the gastrocnemius muscles were cleaned of all fat and excess 
connective tissue, cut into smaller pieces and homogenized in TRIzol reagent 
(Invitrogen) then processed for RNA.  Phase separation was done using chloroform and 
centrifugation.  RNA was precipitated from the aqueous phase using isopropynol and 
washed using ethanol.  The RNA was then cleaned using the RNAeasy Mini Kit (Qiagen 
Sciences, Maryland, USA) and quantified using a Nanodrop spectrophotometer. 
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Table S1. 
GO	  term	   GSE362	   GSE2438	  
Binding	   2.75e-­‐002	   2.55e-­‐001	  
Cytoskeletal	  Protein	  Binding	   5.07e-­‐002	   8.55e-­‐001	  
RegulaGon	  of	  Biological	  Process	   6.99e-­‐002	   1.52e-­‐001	  
Nucleus	   4.25e-­‐001	   3.86e-­‐002	  
Enzyme	  Inhibitor	  AcGvity	   6.19e-­‐001	   4.05e-­‐002	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Table S2. 
CDKNI1	  
p21	  
SLC38A1	  
HOXB2	  
SLC25A12	  
DAAM2	  
TBC1D1	  
F2RL1	  
CBFA2T3	  
PPP1R14B	  
SMURF1	  
MASP1	  
MLF1	  
GRM7	  
KCNJ8	  
CTNNBIP1	  
MRPL34	  
HTR3B	  
DLAT	  
SERPINA3	  
PDHA1	  	  
FOLR1	  
MLF1	  
OR7E37P	  
	  
	  
ETFDH	  
SLC16A1	  
CKMT2	  
LOC51161	  
LPPR2	  
GRIN1	  
CCKAR	  
FEZ2	  
RPL37A	  
FBN1	  
HYAL3	  
GPR49	  
BTG2	  
NDST2	  
MECT1	  
SRRM2	  
MT1F	  
BTEB1	  
NNMT	  
FOXO3A	  
SRRM1	  
	  
ERBB2	  
ITM2A	  
FALZ	  
FOXO3A	  
FTL	  
HSPC152	  
BACH2	  
MYH8	  
SHARP	  
H3F3B	  
NES	  
CEBPB	  
MGC955	  
FBXL5	  
COL4A3	  
FCGRT	  
MYH8	  
CIRBP	  
IL1RN	  
AKAP13	  
CRIM1	  
	  
TPR	  
SF3B1	  
TNPO2	  
LUC7A	  
JUN	  
CGI-­‐38	  
TP73L	  
CDKN1A	  
HRB2	  
PME-­‐1	  
XLKD1	  
MLC1SA	  
PCNT2	  
NKTR	  
SAP18	  
H1FX	  
SLIT2	  
NUMA1	  
FEZ2	  
RBM9	  
C1QA	  
Table S3:	  1428	  young	  vs	  old.	  
UQCRB	  
ZYG	  
DAAM2	  
KIAA0218	  
BMP3	  
SOCS2	  
MLF1	  
NR1D1	  
RIN3	  
S100A12	  
BTNL3	  
MRPL12	  
CCBP2	  
IFNA17	  
SLI	  
EPB41L2	  
CACNG4	  
VEGFB	  
FLJ10375	  
	  
CDC42EP3	  
MT1F	  
MYH8	  
SMC5L1	  
PMSCL2	  
XPO6	  
CRIM1	  
UPLC1	  
SEPP1	  
XPC	  
PPIA	  
KIAA1718	  
ABLIM1	  
H3F3B	  
CEBPA	  
CHRNA1	  
FEZ2	  
PPIA	  
hnRNPA3	  
RNF103	  
PRNP	  
CDKN1A	  
FLJ10290	  
	  
GP2	  
76P	  
GDF3	  
PDHA1	  	  
ALMS1	  	  
LAD1	  
OR1E3P	  
ZFP36L2	  
C21orf7	  
FLJ90005	  
CGI-­‐38	  
CLU	  
FBXW12	  
MYOZ2	  
CDC42EP3	  
C1S	  
ZFP36L1	  
ABHD3	  
HYAL4	  
HDAC4	  
	  
	  
Table S4:	  Geo	  362	  young	  vs	  old	  	  
